Energy levels and radiative rates are reported for transitions in Cl-like W LVIII. Configuration interaction (CI) has been included among 44 configurations (generating 4978 levels) over a wide energy range up to 363 Ryd, and the general-purpose relativistic atomic structure package (GRASP) adopted for the calculations. Since no other results of comparable complexity are available, calculations have also been performed with the flexible atomic code (FAC), which help in assessing the accuracy of our results. Energies are listed for the lowest 400 levels (with energies up to ∼ 98 Ryd), which mainly belong to the 3s 2 3p 5 , 3s3p 6 , 3s 2 3p 4 3d, 3s 2 3p 3 3d 2 , 3s3p 4 3d 2 , 3s 2 3p 2 3d 3 , and 3p 6 3d configurations, and radiative rates are provided for four types of transitions, i.e. E1, E2, M1, and M2. Our energy levels are assessed to be accurate to better than 0.5%, whereas radiative rates (and lifetimes) should be accurate to better than 20% for a majority of the strong transitions.
the weaker (inter-combination) transitions, but sometimes also for allowed ones, which are comparatively stable and larger in magnitude. Examples of the differences between the two forms can be seen in some of our earlier papers, such as [26] - [27] .
The velocity/length ratio is generally within 20% of unity for most of the transitions listed in Table C . However, for some weak transitions (such as 1-11, 2-38, 3-16, and 5-44/46), the ratio is higher, up to factor of 1.7. Nevertheless, most such transitions have f ∼ 10 −5 (or less) and their magnitudes are highly variable with differing amount of CI. Generally, with increasing amount of CI, the f-values for strong transitions converge, but this is not necessarily the case for weaker ones. For the same reasons, differences between the f-values from the GRASP and FAC calculations are up to a factor of two for some weak transitions, such as 1-11 and 5-26. Otherwise, for most transitions listed in Table C the f-values from the GRASP and FAC calculations agree within 20%, which is highly satisfactory. Finally, as for the energy levels, f-values from FAC1 and FAC2 are comparable for most transitions, and therefore confirm, yet again, that the CI included in the GRASP2 and FAC1 calculations is sufficient to produce accurate radiative rates.
Quinet [2] has calculated the energy interval of the 3s 2 3p 5 2 P o 3/2,1/2 levels (1 and 10) to be 25.5738 Ryd which compares well with our result of 25.5358 Ryd -see Table 2 . Like us he adopted the same GRASP0 version of the code and also calculated A-value for the 1-10 (M1 and E2) forbidden transition to be 3.95×10 8 s −1 , which fully agrees with our result of 3.93×10 8 s −1 . However, this comparison is too restricted and in the absence of the availability of other similar data, assessing the reliability of the present calcuations is not a simple task, as large discrepancies (of even orders of magnitude) have been noted in the past [28] . Nevertheless, based on the comparisons shown in Table C and our experience on a variety of ions, the accuracy of our radiative data is estimated to be better than 20%, for a majority of transitions, particularly the stronger ones.
Lifetimes
The lifetime τ of a level j is defined as follows:
In Table 2 we list lifetimes for all 400 levels from our calculations with the GRASP code, which include A-values from all types of transitions, i.e. E1, E2, M1, and M2. Unfortunately, there are no measurements available with which to compare the lifetimes. However, theoretical results by Mohan et al. [8] are available for 31 levels of the the 3s 2 3p 5 , 3s3p 6 , and 3s 2 3p 4 3d configurations, based on calculations with the same GRASP code. However, these results are in error for several levels, by up to four orders of magnitude, as discussed and demonstrated in our earlier paper [19] .
Conclusions
In this work, energy levels and radiative rates (for E1, E2, M1, and M2 transitions) obtained with the GRASP code have been reported for the lowest 400 levels of W LVIII. To assess the accuracy of our data, similar calculations with differing amount of CI have also been performed with the FAC code, as no other results are available in the literature. Based on comparisons of several calculations with the two independent codes, our energy levels are assessed to be accurate to ∼ 0.2 Ryd (∼ 0.5%), whereas the accuracy for other atomic parameters, including lifetimes, is estimated to be ∼ 20%. Finally, energies have been calculated for up to 18,459 levels and A-values for up to 9160 levels, and these results (in electronic form) can be obtained from K.Aggarwal@qub.ac.uk. Lifetime of the level in s Table 3 . Transition wavelengths (λ ij inÅ), radiative rates (A ji in s −1 ), oscillator strengths (f ij , dimensionless), and line strengths (S, in atomic units) for electric dipole (E1), and A ji for electric quadrupole (E2), magnetic dipole (M1), and magnetic quadrupole (M2) transitions of W LVIII.
i and j The lower (i) and upper (j) levels of a transition as defined in Table 2 .
Radiative transition probability (in s −1 ) for the E1 transitions f
E1 ij
Absorption oscillator strength (dimensionless) for the E1 transitions S
E1
Line strength in atomic unit (a.u.), 1 a.u. = 6.460×10 −36 cm 2 esu 2 for the E1 transitions A
E2 ji
Radiative transition probability (in s −1 ) for the E2 transitions A
M1 ji
Radiative transition probability (in s −1 ) for the M1 transitions A
M2 ji
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